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PARI  A 


SYNOPSIS 


1.  This  test  was  conducted  to  determine  the  fragmentation  charac- 
teristics of  5 lots  of  250  lb.  Ring  Bombs.  Type  Bx  17  Mod  0, 
Composition  B loaded,  and  having  wrapped  3/&n  square  wire  oases 
manufactured  as  followsi 

a.  130,000  T.S.  steel,  09050  deep  internal  notches,  Lot  1 

b.  102,000  T.8.  steel,  09050  deep  internal  notches,  Lot  2 

c.  102,000  T.S.  steel,  09025  deep  external  notches,  Lot  3 

d.  102,000  T.S.  steel,  09025  deep  side  notches,  Lot  4 

e.  102,000  T.S.  steel  with  no  notches,  Lot  5 

2.  a.  The  methods  employed  for  controlling  fragment  else  in  Bomb 
Lots  1 to  4 were  unsatisfactory,  as  could  have  been  predicted  before 
the  test. 

b.  The  median  beam* spray,  sone  55*-120#,  fragment  velocity  was 
in  the  order  of  5^50  ft/sec  for  all  bomb  lots. 

c.  Bomb  Lots  1 and  2 produced  about  20%  more  fragment  hits  at 
60*  than  Lots  3»  4,  and  5*  This,  in  effect.  Indicates  finer  frag- 
mentation for  Lots  1 and  2.  Approximately  o0%  of  the  effective 
fragment  hits  from  all  bombs  were  in  polar  zone  85*-105*. 

d.  Peak  blast  pressures  at  50*  for  all  bomb  lots  averaged 
7 .4  psi . 

3.  a.  In  order  to  obtain  better  fragment  size  control  it  is 
recommended  that  (1)  notch  depths  be  increased  to  at  least  50%  of 
the  wire  thickness,  (2)  internal  notches  bo  usod,  and  (3)  wire  in 
the  neighborhood  or  100,000  psi  tensile  strength  be  used  for  the 
Bx  17  Mod  0 Bomb. 

b.  Consultations  with  tho  Nava]  Proving  Ground  and  the  Naval 
Ordnance  Laboratory  are  also  recommended  before  any  more  designs  of 
controlled  fragmentation  bombs  are  contracted  for  by  the  Bureau  of 
Ordnance. 


i 

1 

i 

i 

i 

I 

S 


j 


:1 

f! 


j 


SECURITY  INFORMATION 


1 


£ 


» 


NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Hod  0 


TABLE  OF  CONTENTS 

PASS 


SYNOPSIS  1 

table  of  contents 2 

AUTHORITY 3 

REFERENCES 3 

BACKGROUND 3 

OBJECT  OF  TEST 3 

PERIOD  OF  TEST 4 

REPRESENTATIVES  PRESENT 4 

DESCRIPTION  OF  ITEM  UNDER  TEST 4 

PROCEDURE 6 

RESULTS  AND  DISCUSSION 6 

CONCLUSIONS 10 

RECOMMENDATIONS 11 


APPENDIX  A - FUZE  AND  BOMBS,  PHOTOGRAPHS  . • .FIGURES  1-6  (Inal) 

APPENDIX  B - FIELD  TEST  SET-UP FIGURE  7 

PHOTO  SEQUENCE  OF  WATER 

PIT  DETONATION.  . FIGURE  8 

APPENDIX  C - FRAGMENT  SPACE  DISTRIBUTION  . . .TABLES  I-V  (Incl) 

APPENDIX  D - FRAGMENT  VELOCITIES TnBLE  VI  1-6  (In 


TABLE  VII  1-10  (Incl) 
TABLE  VIII 1-10  (Incl) 
TABLE  IX  1-11  (Incl) 
TABLE  X 1-19  (Incl) 

APPENDIX  E - FRAGMENT  IL.SS  DISTRIBUTION.  . . .TABLE  XI  1-2  (Incl) 

FIGURES  9-15  (Incl) 

APPENDIX  F - DISTRIBUTION 1-2  (Incl) 


i 


SECURITY  information 


2 


.SB 


£ 


9 


COOTIDSNTIAL  KPG  REPORT  SO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb,, 

Type  Ex  17  Mod  0 


mui 


A 


UCTIQN 


1.  AUTHORITY* 

This  test  was  authorized  by  references  (a)  and  (b)  and  conducted 
under  Task  Assignment  NPG-Re 3d -4 18-1-53 , reference  (c). 

2.  REFERENCES* 

a.  BUORD  Conf  ltr  NP9  Re  3d  -Ro3  c-LME , ANB  t be  Sor  48430  of 
1 Decembor  1952 

b.  BUORD  Conf  ltr  NP9  Ro3d-ANB*hJk  Ser  49797  of 
30  Docember  1952 

c.  BUORD  ltr  NP9  Re3d-ANB*bc  of  29  July  1952 

d«  Chamberlain  Corp  Conf  ltr  to  BUORD  (Re3c)  of  30  October  1952 

e.  HMD  Yorktown  Conf  ltr  X24/X0  (Ot  3)  WFSiJes  Ser  049  of 
27  January  1953 

f.  Conf  Report  No,  957  of  1 May  1952 

3.  BACKGROUND* 

In  the  development  of  a 250  lb,  low  drag  fragmentation  bomb,  the 
Chamberlain  Corporation  at  Waterloo.  Iowa  was  requested  to  manufac- 
ture five  (5)  lots  of  ring  boobs,  ail  having  the  same  external 
contours  but  varying  in  types  of  steel  and  notching  methods,  in  an 
effort  to  control  frapment  size, 

4.  OBJECT  OF  TEST* 

This  test  was  conducted  to  determine  the  fragmentation  charac- 
teristics of  5 lots  of  250  lb.  Ring  Bombs.  Type  Ex  17  Mod  0, 
Composition  B loaded,  and  having  wrapped  3/8"  square  wire  cases 
manufactured  as  follows: 

a,  130,000  T,S.  steel,  09050  deep  internal  notches,  Lot  1 

b,  102,000  T.S.  steel,  05050  deep  internal  notches,  Lot  2 

c,  102,000  T.S,  steel,  05025  deep  external  notches,  Lot  3 

d,  102,000  T,S.  steel,  05025  deep  side  notches,  Lot  4 

o,  102,000  T.S.  stoel  with  no  notches,  Lot  5 
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5.  PERIOD  OF  TEST* 

a.  Dates  Project  Letters  1 December  1952 

30  December  1952 

b.  Date  Necessary  Material  Received  16  February  1953 

c.  Date  Commenced  Test  5 March  1953 

d.  Date  Test  Completed  30  April  1953 

6.  REPRESENTATIVES  PRESENT! 

This  test  was  witnessed  in  part  by  Messrs  * F.  D.  Donoghue  and 
R.  F.  Grott  representing  the  Bureau  of  Ordnance. 


gAKL.fi 


DETAILS  OF  TEST 


7.  DESCRIPTION  OF  ITEM  UNDER  TEST* 

a.  Five  (5)  lots  of  250  lb.  Ring  Bombs  Type  Ex  17  Mod  0, 
Composition  B loaded,  with  cases  made  according  to  Figures  2 to  6, 
inclusive,  by  the  Chamberlain  Corporation,  Waterloo,  Iowa.  The 
essential  physical  data  for  the  5 lots  of  bomb  cases  obtained  from 
reference  (d)  are  as  follows 1 


Lot 

Case 

Material 

T.S, 

Elong 

Hardnesa 

Rockwell 

Notch 

Notch 

Ho. 

(SAB) 

iisii 

(la  2*0 

R.A. 

*B" 

Lg^tlop 

Depth 

1 

1038 

130,000 

8.5% 

22.9% 

internal 

09050 

2 

1038 

102,300 

12.5% 

53.0% 

97-98 

internal 

09050 

3 

3038 

102,300 

12.9% 

53.0% 

97-98 

external 

09025 

4 

1038 

102,300 

12.9% 

53.0% 

97-98 

* side 

09C25 

5 

1038 

102,300 

12.5% 

53.0% 

97-98 

plain  wire. 

no  notches 

* The  "side"  notches  are  diametrically  opposite  and  wound  with 
notches  fore  and  aft  to  bomb  body. 
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All  Notch  spacing s were  3/*n  from  center  to  center. 

All  bomba  had  1/16”  thick  steel  inner  liners.  The  bomb  and  explosive 
weights  reported  by  Naval  Mine  Depot,  Yorktown,  Virginia,  in  refer- 
ence (e)  with  fuze  and  boosters  weights  are  as  follows* 


Bomb 

Bomb 

Boob  Cass 

Hot  aslt 

Comp  B 

Vex  Filler 

Nose 

Fuse 

Total 

Smr 

Lot 

•sight 

weight 

weight 

weight 

fuse 

booster 

weight 

fiSm- 

fis*. 

& SSLSL Ufc  «!hP3,.lfca 

i.w. 

FUSis 

1 

1 

141.22 

4.16 

91.17 

0.13 

2.85 

0.70 

240.23 

2 

1 

141.81 

3.75 

92.14 

0.11 

2.85 

0.70 

241.36 

4 

2 

143.63 

3.40 

93.27 

0.16 

2.85 

0.70 

244.01 

5 

2 

143.92 

4.17 

91.49 

0.25 

2.85 

0.70 

243.38 

6 

2 

145.44 

3.93 

92.46 

0.16 

2.85 

0.70 

245.54 

7 

3 

145.16 

4.Q4 

92.02 

0.09 

2.85 

0.70 

244.86 

8 

3 

148.33 

4.13 

91.80 

0.09 

2.85 

0.70 

247.90 

9 

3 

148.63 

4.54 

91.18 

0 .14 

2.85 

0.70 

248.04 

10 

4 

143.75 

4.13 

92.29 

0.13 

2.85 

0.70 

243.85 

11 

4 

147.16 

4.54 

91.26 

0.11 

2.85 

0.70 

246.62 

12 

4 

145.53 

4.05 

91.48 

0.19 

2.85 

0.70 

244.80 

13 

5 

148.42 

4.37 

91.30 

0.06 

2.85 

0.70 

247.70 

14 

5 

148.45 

3.89 

91.28 

0.11 

2.85 

0.70 

247.28 

15 

5 

149.31 

3.94 

93.12 

0.16 

2.85 

0.70 

250.06 

16 

5 

148.30 

4.27 

92.24 

0.16 

2.85 

0,70 

248.52 

17 

5 

148.16 

4.26  , 

92.22 

0.14 

2.85 

0.70 

248.33 

18 

5 

149.05 

4.18 

91.20 

0.11 

2.85 

0.70 

248.09 

The  nose  fuzes  AN-M103A1  were  modified  for  static  detonation  by  the 
Naval  Ordnance  Laboratory,  Figure  1.  The  fuze  booster  used  on  all 
bombs  was  a cylinder  of  bare  Composition  C-3,  2964  diameter  and 
2937  long  and  placed  directly  behind  the  nose  fuze.  These  boosters 
wore  formed  at  the  Naval  Proving  Ground  and  used  to  simulate  the 
interim  fuze  arrangement  planned  by  the  Bureau  of  Ordnance. 

b.  Each  bomb  case  was  formed  by  wrapping  a 3/6”  square  wire 
about  a 1/16”  thick  steel  liner.  As  computed  by  the  Proving  Ground, 
Lots  1 to  4 were  designed  by  notching  to  produce  6640  cubical  (3/8wJ 
fragments  weighing  6.33  grams  each.  The  total  weight  of  wire  was 
computed  to  be  92.66  lbs*  No  base  fuzes  were  used  in  this  test,  and 
the  base  fuze  cavities  were  plugged.  The  Proving  Ground  noted  that 
two  (2)  turns  of  wire  on  the  extreme  base  end  of  bombs  from  Lot  3 
were  not  notched  and  does  not  know  whether  this  was  intentional  or 
a manufacturing  defect. 
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8.  PROCEDURE » 

a.  All  bombs,  except  No.  18  of  Lot  5»  which  was  detonated  over 
the  Naval  Proving  Ground  Water  Pit,  were  tested  in  a 60*  radius 
semi-circular  space  arena  having  1/8"  mild  steel  panels  5'  high  and 
marked  off  in  5°  polar  angle  cones.  Each  bomb  was  placed  horizon- 
tally on  a wooden  stand  with  its  nose  pointed  toward  0*.  Four  (4) 
foot  high  cane  fiberboard  packs  for  sample  fragment  recovery  were 
placed  at  a 60*  distance  on  the  open  arena  side  in  zone  90° -10 6*  and 
marked  off  in  4*  zones.  Three  (3)  35mm  Fastax  cameras  were  used  to 
obtain  fragment  velocities.  Camera  No.  1 viewed  zone  55°  to  120*, 
Camera  No.  2 viewed  zone  120*-l80*,  and  Camera  No.  3 viewed  zone 
0*-55#*  Some  of  the  nose  fragment  velocities  were  not  obtained  since 
their  velocities  were  below  2000  ft/sec.  and  poor  plato  flashes  are 
obtained  at  those  volocltles.  The  field  set-up  is  shown  in  Figure  7. 

b.  Bomb  No.  18  of  Lot  5 was  detonated  over  the  Naval  Proving 
Ground  Water  Pit  in  order  to  obtain  a larger  fragment  sample.  The 
water  pit  recovers  1/6  of  the  total  fragments  expelled  Jn  polar  zone 
60*-120*.  Fragment  velocities  were  also  obtained  in  this  test  by 
using  15'  high  steel  panels  at  a 60'  distance  in  zone  84*-107*.  A 
high  speed  photograph  sequence  showing  the  detonation  and  fragment 
flashes  on  the  steel  panels  is  shown  in  Figure  8. 

c.  Three  (3)  Naval  Ordnance  Laboratory  indenter  gages  were 
placed  at  50  feet  from  the  60*  arena  center  in  zone  135*  on  the 
open  arena  side  to  record  peak  blast  pressures. 

9.  RESULTS  AND  DISCUSSION! 

a.  Fragment  Space  Distribution 

The  detailed  space  data  are  listed  in  Tables  I to  V inclusive* 
Fragment  hits  are  those  which  penetrated  the  1/8"  mild  steel  panels* 
The  main  concentration  of  fragment  hits  were  in  polar  zone  80*  to 
150*.  The  distributions  are  as  follows! 
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Polar 

Hits  per 

Total  Zone 

Zone 

tot  1 

Lot  2 

Loti 

4 

tot  5 

0*-65* 

67 

147 

60 

121 

81 

85*-8o# 

880 

769 

440 

698 

610 

8o*-85# 

7 00 

700 

750 

430 

700 

85* -90° 

1510 

118^ 

9o0 

882 

1010 

90*-95* 

2000 

1808 

1130 

1077 

1296 

95*-10G° 

3480 

4240 

3760 

3570 

2980 

100* -105* 

1620 

1303 

1494 

1421 

1016 

105*-180* 

2SSl 

3& 

22 

211 

, 2ft) 

Totals 

10,437 

10,519 

8,713 

8,413 

7,953 

Polar 

L . S of  : 

rotal  Hits 

Zone 

EoTI 

kii 

isO 

Loi-4 

Lot  5 

0*-65* 

0.6 

1.4 

0.7 

1.4 

1.0 

65#-80* 

8.4 

7.3 

5.1 

8.3 

7.7 

8o#-85* 

6.7 

6.7 

8.6 

5.1 

8 «8 

85*-90* 

14.5 

11.2 

11.2 

10.5 

12.7 

90* -95* 

19.2 

17.2 

13.0 

12.8 

16.3 

95* -100* 

33.4 

40.3 

43.2 

42.4 

37.5 

100*-105* 

15.5 

12.4 

17.1 

16.9 

12.8 

105* -130* 

„JLsZ 

.JUS 

1.1 

.Zj6 

3.2 

Totals 

100.0 

100.0 

100.0 

100.0 

100.0 

b.  Fragment  Plate  Penetrations 

From  the  field  observations  on  ricochet  fence  plates  at  30' , 
arena  panels  at  60',  and  velocity  panels  at  60*  by  the  V/ater  Pit, 
general  statements  on  the  penetration  at  0#  obliquity  of  these  bomb 
fragments  in  zone  80°-105*  can  be  madei 

(1)  The  majority  will  make  1/2"  diameter  holes  in  1/8"  mild 
steel  plate 

(2)  about  33#  will  penetrate  5/8"  thick  STS  plate  at  30  feet 

(3)  about  B%  will  penetrate  5/8"  thick  STS  plate  at  60  feet 

(4)  none  will  penetrate  3/4"  thick  STS  plate  at  30  feet. 
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c.  Fragment  Velocities 

The  detailed  fragment  velocities  of  tho  seventeen  (17)  bombs 
are  listed  in  Tables  VI  to  X inclusive,  and  are  summarized  as 
follows t 

Bomb  Aygrafis  IfaflAan , f magaS , Vslgsi Ugg„ J 

Z2iii2D  Zsas  Mi  ISO EO  Mi  SO 

Nose  0#-l5#  *1720  1730  1730  1780  1660 

Beam  55*- 120*  5520  5670  5790  5610  5600 

Base  165*-180°  4430  4680  4600  4200  4290 

* estimated* 

None  of  the  variations  in  fragment  velocities  are  regarded  as 
significant* 

d.  Fragment  Mass  Distribution 

(1)  Sample  fragments  recovered  in  zone  90*-106*  from  the 
4'  high  cane  fiborboard  packs  at  60*  are  shown  in  Figures  9 to  14, 
inclusive.  The  numbers  and  weights  listed  and  averaged  are 
tabulated  in  TabloXI.  The  water  pit  recovery  of  Bomb  Serial  No*  18 
of  Lot  5,  1/6  of  total  expected  in  zone  60*-120°,  is  shown  in 
Figure  15  and  are  listed  in  Table  XI.  The  mass  data  are  summarized 
as  follows: 


Anrm 

No.  yrag—nf  Rsocvorad  lo  Zens  90°-106* 

Total 

w~ 

1.25- 

2.5- 

3*5- 

4.5- 

5.5- 

6.5- 

7*5- 

5/8- 

Bomb 

1.25 

2.5 

3.5 

4.5 

5.5 

6.5 

7.5 

21.0 

21.0 

Lai- 

££BS8 

ssm 

grams 

mat 

mac 

arms 

asm 

rcaai 

mat 

i 

28 

34 

21 

33 

4 

15 

14 

i 

*148 

2 

26 

21 

16 

17 

3 

9 

24 

2 

118 

3 

13 

29 

16 

19 

7 

20 

22 

1 

127 

4 

21 

22 

10 

17 

16 

18 

9 

4 

116 

5 

20 

14 

8 

11 

10 

10 

10 

15 

98 

**5 

407 

231 

187 

2 22 

209 

173 

107 

230 

1766 

* The  148 

total 

is  a more  accurate  figure  than  the 

150  total 

obtained  when  the  average  individual  groups  are  added. 


**  Recovered  from  Naval  Proving  Ground  Water  Pit  on  Bomb  Serial 
No.  18.  The  numbers  represent  1/6  of  tho  total  expected  in 
zone  6o°-120* . 
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(2)  Although  the  cane  fiberbonrd  recovery  represents  only 
a small  portion  of  the  total  expected  fragments  the  average  numbers 
of  Lot  5 are  proportional  to  those  recovered  over  the  water  pit. 

The  water  pit  total  of  1-1/4  to  21  gram  fragments,  1359  multiplied 
by  6,  is  8154.  This  figure  agrees  very  well  with  the  average  number 
of  fragments  penetrating  the  1/8"  mild  steel  plate  in  the  space 
distribution  tests,  7794,  in  tone  60#-120#  (Table  V), 

(3)  To  evaluate  the  degree  of  control  of  fragment  size 
obtained,  a fair  criterion  is  the  total  number  of  fragments  of 
design  size  or  larger  as  compared  with  the  same  quantity  for  the 
uncontrolled  fragmonter.  The  design  size  for  the  subject  bombs,  as 
stated  above,  was  6.3 'grams.  The  following  table  shows  that  even  if 
allowance  is  made  for  a substantial  degree  of  chipping  of  the  desigrv 
size  fragments,  the  "controlled”  designs  offer  no  advantage  over  the 
uncontrolled • 


Average  Number  of  Recovered  Fragments  with  Mass  greater  than  n 


JL 

I 

fcpJL.3 

Lafcji 

Lat„s 

4.5 

34 

38 

50 

47 

45 

5.5 

30 

35 

43 

31 

35 

6.5 

15 

26 

23 

13 

25 

7.5 

1 

2 

1 

4 

15 

Previous  experience  has  shown  that  shallow  notches  of  the  types 
employod  in  these  bombs  are  of  no  value  in  producing  oqui-axed 
fragments.  A notch  at  least  half  way  through  tho  wire  would  be 
required  for  satisfactory  control. 

e.  31ast  Data 


The  average  peak  blast  pressures  recorded  by  the  Naval 
Ordnance  Laboratory  indenter  gages  at  50*  from  the  bombs  in 
zone  135*  are  as  follows! 


SaaE-Lot 

1 

2 

3 

4 

5 


Egflfc  si&stsins.  ipg.i  .flfr.ijau 

7.3 

7.4 
7.7 

7.5 
7.0 
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Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


There  were  no  significant  pressure  differences  between  bomb  lots. 

The  pressure  variation  within  bomb  lots  was  *0.9  psi.  Reference  (f) 
reported  fragmentation  and  blast  data  for  the  250  lb.  Ex  2 Mod  0 Low 
Drag  and  the  250  lb.  C.P.  Standard  AN-M57A1  boobs.  Their  blast 
pressures  are  listed  for  comparison! 


Bomb 

Filler 

Average 

Filler 

weixht  (lba.) 

Average 
Peak  Pressure 
osi  at  50' 

Ex  17-0 
(lots  1-5) 

Comp  B 

92 

7.4 

2-0 

(Low  Drag) 

80/20  Tritonal 

103 

8.0 

AN-M57A1 

(G.P.) 

80/20  Tritonal 

130 

9.3 

PART  D 
CONCLUSIONS 


10.  a.  The  methods  employed  for  controlling  fragment  size  in  Bomb 
Lots  1 to  4 were  unsatisfactory,  as  could  have  been  predicted  before 
the  test. 

b.  The  median  beam  spray,  zone  55*-120#,  fragment  velocity  was 
in  the  order  of  5650  ft/sbc  for  all  bomb  lots. 

c.  Bomb  Lots  1 and  2 produced  about  20£  more  fragment  hits  at 
60'  than  Lots  3,  4,  and  5»  This,  in  effect,  indicates  finer  frag- 
mentation for  Lots  1 and  2.  Approximately  80#  of-  the  effective 
fragment  hits  from  all  bombs,  were  in  polar  zone  85*-105#* 

d.  Peak  blast  pressures  at  50'  for  all  bomb  lots  averaged 
7.4  psi. 


CONFIDENTIAL 
SECURITY  INFORMATION 


10 


CONFIDENTIAL  NPG  REPORT  NO.  1138 

Fragmentation  Testa  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


PART  B 

mmsmims. 


11.  a.  In  order  to  obtain  better  fragment  site  control  it  is 
recommended  that  (1)  notch  depths  be  increased  to  at  least  50 % of 
the  wire  thickness.  (2)  internal  notches  be  used,  and  (3)  wire  in 
the  neighborhood  or  100,000  psi  tensile  strength  be  used  for  the 
Ex  17  Mod  0 Bomb. 

b.  Consultations  with  the  Naval  Proving  Ground  and  the  Naval 
Ordnance  Laboratory  are  also  recommended  before  any  more  designs  of 
controlled  fragmentation  bombs  are  contracted  for  by  the  Bureau  of 
Ordnance. 
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The  tests  upon  which  this  report  is  based  were  conducted  by* 
LT  A.  N.  HUGHES,  Fragmentation  Firing  Officer 
Fragmentation  Division 
Terminal  Ballistics  Department 

This  report  was  prepared  by* 

V.  PHILIPCHUK,  Fragmentation  Battery  Officer 

Fragmentation  Division 
Terminal  Ballistics  Department 

This  test  was  reviewed  by* 

R.  H.  LYDDANE,  Director  of  Research 

Terminal  Ballistics  Department 

W.  B.  ROBERTSON,  Lieutenant  Commander,  USN 

Terminal  Ballistics  Officer 
Terminal  Ballistics  Department 
C.  C.  BRAMBLE,  Director  of  Research,  Ordnance  Group 


APPROVED*  J.  F.  BYRNE 
Captain,  USN 

Commander,  Naval  Proving  Ground 


E.  A.  RUCKNER 
Captain,  USN 
Ordnance  Officer 
By  direction 
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Frhgaentation  Teste  of  Notched -Ring  Bombs,  250  lb.. 
Type  tx  17  Mod  0 


WS3. J 


250  lb.  Bomb  Sx  17  Mod  0.  Comp  B loaded , Lot  No.  1 

60  ft.  Radius  Spade  Arena 
1/8"  MS  panels  51  high 


Dates 

17  Mar 

18  Mar 

Rd. 

Rd. 

Zone 

#11 

#13 

Degrees 

2 SJLil 

sssM 

0-5 
5-10 
10-15 
1 5-20 
20-25 
25-30 
30-35 
35-40 

2 

2 

40-45 

45-50 

1 

50-55 

55-60 

60-65 

1 

65-70 

4 

2 

'70-75 

3 

2 

75-80 

9 

5 

80-85 

8 

10 

85-90 

25 

15 

90-95 

34 

19 

95-100 

40 

53 

100-105 

24 

20 

105-110 

5 

110-115 

115-120 

120-125 

125-130 

130-135 

1 

135-140 

1 

140-145 

145-150 

2 

150-155 

155-160 

160-165 

165-170 

1 

170-175 

\ 

175-180 

CONFIDENTIAL 

9 

8 
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Average 

Average 

iapaots 

Average 

ispaets 

per 

impacts 

per  5° 

total  5° 

per  unit 

sons  on 

sene  on 

•olid 

2SBS1-. 

panel 

2.0 

7 

300 

0.5 

30 

70 

0.5 

30 

70 

3.0 

200 

400 

2.5 

180 

340 

7.0 

500 

1000 

9.0 

700 

1200 

20.0 

1510 

2800 

26.5 

2000 

3650 

46.5 

3480 

' ' 

64C0 

22.0 

1620 

3000 

2.5 

ISC 

340 

C.5 

30 

70 

C.5 

30 

70 

1.0 

50 

140 

0.5 

17 

70 

0.5 

5 

70 

8.5 

29 

1200 

appendix  c 
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SPACE  El 


250  lb.  Bo«b  Ex  17  Mod  0.  Coop  B loaded,  Lot  No.  2 
60  ft.  Radius  Spaoe  Arena 


1/8*  US 

panels  5*  high 

Average 

Average 

Average 

Data: 

17  Mar 

19  Mar 

20  Mar 

leasts 

inpacte 

impacts 

per  5* 

total  5° 

per  unit 

Zona 

sods  on 

sons  on 

solid 

Degrees 

8 iXJl 

3 

22 LM 

2 

panel 

panel 

smile 

0-5 

2 

2.3  - 

7.8 

320 

5-10 

1 

1 

0.7 

7 

90 

1C-15 

1 

1 

0.7 

11 

100 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

45-5C 

1 

0.3 

7 

40 

50-55 

55-60 

60-65 

2 

2 

1 

1.7 

114 

230 

65-70 

3 

6 

4 

.4.3 

300 

590 

70-75 

3 

4 

4 

3.7 

270 

510 

75-80 

7 

1 

2.7 

199 

370 

80-85 

U 

7 

7 

9.3 

700 

1280 

85-90 

12 

16 

19 

15.7 

1183 

2160 

90-95 

29 

21 

22 

24.0 

1808 

33CO 

95-100 

60 

49 

61 

56.7 

4?4n 

7800 

100-105 

23 

15 

15 

17.7 

1303 

2440 

1C  5-UD 

3 

4 

2.3 

165 

320 

110-115 

115-120 

1 

2 

1.0 

7C 

140 

120-125 

125-130 

1 

0.3 

19 

40 

130-135 

1 

0.3 

17 

40 

135-140 

1 

1 

0.7 

40 

100 

140-145 

1 

0.3 

14 

40 

145-150 

150-155 

155-160 

160-165 

165-170 

1 

0.3 

5 

40 

170-175 

2 

3 

1 

2.0 

19 

300 

175-180 

6 

6 

6 

6.0 

20 

SCO 
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Fragmentation  Testa  of  Notched-Ring  Bomba,  250  lb,, 
..........  TygeJSx  17JModjO_ 

tabim  m 

gEIg  HmBBOSKLmk 

250  lb.  Boafe  Sz  17  llod  0.  Comp  B loaded.  Lot  No.  3 

60  ft.  Radius  Space  Arose 
1/8"  IB  panels  5’  high 


Average 

Average 

Average 

Datet 

9 Mar 

10  Mar 

11  Mar 

ispeota 

impacts 

Impacts 

par  5* 

total  5° 

per  unit 

Zone 

acoe  on 

aone  on 

solid 

BSJGOttl 

S2L1Z 

at£,ig 

Mwl 

saasl 

0-5 

2 

2 

2 

2.0 

7 

300 

5-10 

1 

0.3 

3 

40 

10-15 

15-20 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

1 

• 

0.3 

10 

40 

50-55 

55-60 

1 

1 

0.7 

40 

100 

60-65 

65-70 

2 

2 

1 

1.7 

118 

230 

70-75 

3 

2 

1.7 

122 

230 

75-80 

4 

3 

2 

3.0 

20C 

400 

80-85 

12 

5 

13 

10.0 

750 

1380 

85-90 

11 

16 

12 

13.0 

980 

1790 

9C-95 

U 

14 

17 

15.0 

1130 

2100 

95-100 

56 

55 

40 

5C.3 

3760 

6920 

100-105 
105-110 
110-115 
11 5-120 

18 

18 

25 

20.3 

1494 

2790 

120-125 

125-130 

1 

0,3 

18 

40 

130-135 

1 

0.3 

17 

40 

135-140 

140-145 

145-150 

1 

0.3 

15 

40 

150-155 

155-160 

160-165 

165-170 

1 

0.3 

7 

40 

170-175 

1 

4 

2 

2.3 

22 

310 

175-180 

5 

5 

8 

6.0 

20 

800 
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minus. 


250  lb.  Bomb  Ex  17  Mod  0.  Comp  B loaded.  Lot  No.  4 

60  ft*  Radius  Space  Arena 
l/8»  16  panels  5'  high 


Average 

Average 

Average 

Date* 

9 Mar 

10  Mar 

11  Mar 

impacts 

impacts 

impacts 

per  5° 

total  5° 

per  unit 

Zone 

zone  on 

zone  on 

solid 

ge^ees 

§erJ10 

Ser  #11 

gerjlg 

P*n<q 

Panel 

angle 

0-5 

2 

2 

2 

2.0 

7 

300 

5-10 

10-15 

15-20 

1 

0.3 

7 

40 

20-25 

25-30 

30-35 

35-40 

40-45 

45-50 

1 

0.3 

17 

40 

50-55 

55-60 

1 

1 

0.7 

40 

100 

60-65 

1 

1 

0.7 

50 

100 

65-70 

3 

2 

3 

2.7 

188 

370 

70-75 

2 

4 

4 

3.3 

240 

450 

75-80 

4 

3 

4 

3.7 

270 

510 

8C-85 

4 

6 

7 

5.7 

430 

780 

85-90 

5 

21 

9 

11.7 

882 

1610 

90-95 

13 

20 

20 

14.3 

1077 

1967 

95-100 

50 

41 

52 

47.7 

3570 

6560 

100-105 

20 

21 

17 

19.3 

1421 

2660 

IQ  5-110 

1 

0.3 

20 

40 

110-115 

115-120 

o 

0.7 

50 

100 

120-125 

1 

1 

ol7 

40 

100 

125-130 

1 

1 

0.7 

40 

100 

130-135 

135-140 

1 

0.3 

17 

40 

140-145 

145-150 

1 

0.3 

H 

40 

1 £T-1  CC 

155-160 

16C-165 

165-170 

170-175 

2 

1 

1 

1.3 

13 

175 

175-180 

9 

6 

6 

7.0 

20 

1000 
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Fragmentation  Teste  of  Notched -Ring  Bombs.  250  lb.. 

Type  Ex  17  Mod  0 


TABUS  Y 

32I3LJB 


250  lb.  Bomb  Rx  17  Mod  0.  Coap  B loaded.  Lot  No.  5 


60  ft.  Radius  Spaoe  Arena 
1/8”  MS  panels  5'  high 


6 Mar 

Average 

Average 

Average 

Date* 

5 Mar 

5 Mar 

Mar 

Mar 

impacts 

impacts 

impacts 

per  5° 

total  5° 

per  unit 

Zone 

sane  on 

sons  on 

solid 

Decrees 

SftSjfla 

SVLlU 

S2 Uli 

gerj£g 

gHJ&Z 

panel 

ESB& 

■ 

0-5 

1 

2 

3 

2 

3 

2.2 

7.4 

310 

5-10 

2 

1 

0.6 

6 

80 

10-15 

1 

0.2 

3 

30 

15-20 

20-25 

25-30 

30-35 

1 

0.2 

8 

30 

35-40 

40-45 

1 

0.2 

11 

30 

45-50 

1 

1 

0.4 

20 

60 

50-55 

55-60 

1 

0.2 

13 

30 

60-65 

1 

0.2 

13 

30 

65-70 

5 

1 

3 

2 

4 

3.0 

200 

400 

70-75 

1 

2 

1 

1 

1.0 

70 

140 

75-80 

3 

5 

7 

1 

7 

4.6 

340 

630 

80-85 

8 

15 

4 

10 

8 

9.0 

700 

1200 

85-90 

17 

10 

16 

7 

17 

13.4 

1010 

1844 

90-95 

17 

15 

21 

17 

16 

17.2 

1296 

2370 

95-100 

46 

38 

42 

47 

26 

39.8 

2980 

5480 

100-105 

26 

14 

4 

13 

12 

13.8 

1016 

1899 

105-110 

110-115 

2 

2 

1 

3 

1 

1.8 

129 

250 

115-120 

1 

2 

0.6 

40 

80 

120-125 

1 

1 

1 

0.6 

40 

80 

325-130 

1 

0.2 

12 

30 

130-135 

135-140 

140-145 

145-150 

1 

0.2 

10 

30 

150-155 

155-160 

160-165 

165-170 

170-175 

1 

• 

2 

0.6 

6 

80 

175-180 

7 

6 

6 

9 

6 

6.8 

23 

960 
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Fragmentation  Tests  of  Notched -Ring  Bombs,  250  lb., 

Type  Ex  17  Hod  0 


Mil 

FRAGMENT  VELOCITY  DATA  LOT  JL 

» 

60  Ft.  Radius  Arana  2950  Frames  per  sec. 

35mm  Fast  ax  Camera  1 Comp.  S 

Rd.  11.  250#  Ex  17-0  Ring  Boob  Ser.  #1  Filler  Weight  91.17  lbs. 
Total  Woight  240.23  lbs.  Date*  17  March  1953 


Frame  in  Which 

Beam 

Total 

Velocity  (f/ 

.ait  QMttrrvfl 

Zone 

No.  Fragments 

Hits 

26 

90-95 

2 

2 

6810 

27 

90-95 

2 

2 

, 6560 

28 

90-95 

5 

6320 

95-100 

7 

12 

29 

90-95 

6 

95-100 

4 

6100 

100-105 

1 

11 

30 

85-90 

3 

90-95 

2 

5900 

95-100 

1 

6 

31 

90-95 

3 

95-100 

1 

100-105 

5 

9 

5710 

32 

85-90 

3 

90-95 

2 

95-100 

1 

100-105 

3 

9 

5530 

33 

85-90 

2 

5360 

90-95 

1 

3 

3* 

80-85 

1 

85-90 

4 

90-95 

2 

100-105 

3 

10 

5210 

35 

75-80 

80-85 

1 

2 

85-90 

1 

95-100 

2 

5060 

100-105 

1’ 

7 

36 

75-80 

2 

80-85 

2 

100-105 

1 

5 

4920 
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Fragmentation  Teats  of  Notched -Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


Ilttfi  11  teaciUmsdi 


Frame  in  Which 

Beam 

Total 

Hit  Occurred 

Zone 

70-75 

No.  Framonts 

SllS. 

Velocity  (f/s) 

37 

2 

75-80 

2 

80-85 

1 

85-90 

1 

4780 

90-95 

1 

7 

38 

70-75 

75-80 

1 

1 

2 

4660 

40 

95-100 

1 

70-75 

1 

2 

4430 

43 

65-70 

1 

1 

4120 

44 

90-95 

1 

1 

4020 

45 

100-105 

2 

2 

3930 

47 

65-70 

1 

1 

3770 

Median 

5600 

Average 

» 

5500 
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Fragmentation  Tests  of  Notohed-Ring  Bombs,  250  lb., 

Type  Ex  17  Hod  0 


IM II  (CfflUlMgfll 

60  Ft*  Radius  Arena  3050  Frames  per  sec. 

35mm  Fastax  Camera  2 Comp.  B 

Rd.  11,  250#  Ex  17-0  Ring  Bomb  Scr.  #1  Filler  Weight  91.17  lbs. 
Total  Weight  240.23  lbs.  Date*  17  March  1953 

Frame  in  Which  Base  Total 


EVi  flLSSUErftfl 

Zone 

No.  Fragments 

E13JL. 

Velocity  (f/al 

25 

175-180 

1 

1 

7320 

26 

170-175 

1 

1 

7040 

28 

175-180 

3 

3 

6540 

29 

175-180 

2 

2 

6310 

30 

175-180 

1 

1 

6100 

31 

175-180 

2 

2 

5900 

32 

175-180 

1 

1 

5720 

34 

175-180 

2 

2 

5380 

35 

175-180 

1 

1 

5230 

36 

175-180 

2 

2 

5080 

^3 

170-175 

175-180 

2 

1 

3 

4260 

47 

175-180 

1 

1 

3890 

49 

175-180 

1 

1 

3730 

58 

165-170 

1 

1 

3160 

60 

170-175 

1 

1 

3050 

63 

160-165 

1 

1 

2900 

64 

165-170 

1 

1 

2860 

68 

175-180 

1 (Base 
Plug) 

1 

2690 

69 

175-180 

2 

2 

2650 

71 

175-180 

1 

2 

2 

2580 

Jlodian 

5010 

average 

4730 
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Fragmentation  Tests  of  Notehed-Ring  Bombs,  250  lb,, 

Type  Ex  17  Hod  0 


60  Ft.  Radius  Arena 

35mm  Fas  tax  Camera  1 

Rd.  13.  250#  Ex  17-0  Ring  Bomb  Ser.  #2 

Total  weight  241.36  lbs. 


Frame  in  Which 


Zone 

95-100 


95-100 


90-95 

95-100 


90-95 

95-100 

100-105 


85-90 

90-95 

95-100 


85-90 

90-95 

100-105 


85-90 

90-95 

100-105 


80-85 

85-90 

95-100 

100-105 


80-85 

85-90 

100-105 


80-85 

90-95 

95-100 

105-110 


75-80 
80  -8  5 


86 -8  5 
105-110 


CONFIDENTIAL 
SECURITY  IKFORL^TION 


Beam 


3050  Frames  per  sec. 

Comp . B 

Filler  Weight  92.14  lbs. 
Dates  18  March  1953 


Total 

ails. 


6540 

6310 


6100 


5900 


5720 


5550 


5380 


5230 


5080 


4950 


4820 


APPENDIX  D 


ioiSl r. 


CONFIDENTIAL 


NPG  REPORT  NO.  II38 

Fragmentation  Tests  of  Notched -Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


16SIS  11  (gffltUMrt) 


Frame  in  Which 

Beam 

L 

Total 

Velocity  (f/s) 

flit  Qwwrefl 

Zone 

No.>  Fragments 

39 

70-75 

1 

90-95 

1 

4690 

95-100 

1 

3 

40 

75-80 

80-85 

1 

2 

90-95 

1 

4580 

105-110 

1 

5 

41 

P® 

1 

2 

80-85 

1 

4460 

90-95 

1 

5 

44 

70-75 

1 

1 

4160 

45 

90-95 

1 

1 

4070 

48 

80-85 

1 

3810 

100-105 

1 

2 

49 

100-105 

1 

1 

3730 

Median 

5440 

Average 

5330 

CONFIDENTIAL 

SECURITY  INFORMATION  5 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


lABLfi  V l issx&lmasil 

60  Ft.  Radius  Arena  3150  Frames  per  sec. 

35mm  Fastax  Camera  2 Comp.  B 

Rd.  13,  250#  Ex  17-0  Ring  Boob  Ser.  #2  Filler  Weight  92.14  lbs.* 

Total  Weight  241.36  lbs.  Datei  18  March  1953 


Frame  in  Which 
JUlitoagiaa 

Zone 

Base 

Has, 

Velocity  (f/s) 

26 

175-180 

1 

7270 

27 

175-180 

1 

7000 

29 

175-180 

1 

6520 

33 

175-180 

3 

5730 

34 

175-180 

1 

5560 

36 

175-180 

1 

5250 

40 

175-180 

1 

4730 

45 

175-180 

1 

4200 

47 

175-180 

2 

4020 

48 

175-180 

1 

3940 

49 

175-180 

1 

3860 

54 

175-180 

1 

3500 

57 

175-180 

1 

3320 

58 

165-170 

1 

3260 

68 

165-170 

1 

2780 

71 

175-180 

3 (Base 
Plug) 

2660 

72 

175-180 

3 

2630 

73 

175-180 

2 

2590 

75 

175-180 

1 

2520 

Median 

3850 

Average 

4070 

CONFIDENTIAL 

SECURITY  INFORMATION  6 APPENDIX  b 


I 


I 


% 


Ef.- 


um  m 


60  Ft.  Radius  Arana 
35m  Pastas  Camara  1 
Rd.  12,  250#  Sx  17-0  Ring 
Total  Weight  244.01  Lbs. 

Frame  in  Which 


Bomb  Ser.  #4 


Baas 


2950  Frames  par  sac. 
Coop.  B 

Filler  Weight  93.27  Lbs, 
Date i 17  March  1953 

Total 


29 

95-100 

4 

4 

6100 

30 

90-95 

95-100 

100-105 

l 

1 

16 

5900 

31 

90-95 

4 

95-ioo 

2 

100-105 

1 

7 

5710 

32 

85-90 

1 

90-95 

3 

5530 

100-105 

2 

6 

33 

85-90 

2 

90-95 

1 

8 

5360 

100-105 

5 

3* 

85-90 

1 

1 

5210 

35 

80-85 

2 

85-90 

3 

90-95 

2 

95-100 

1 

5060 

100-105 

5 

13 

36 

80-85 

2 

90-95 

1 

3 

4920 

37 

80-85 

2 

4780 

105-110 

1 

3 

38 

90-95 

1 

4660 

95-100 

1 

2 

39 

80-85 

1 

9P-95 

2 

4540 

95-100 

1 

4 

40 

80-85 

1 

1 

4430 

41 

70-75 

1 

90-95 

2 

3 

4320 

CONFIDENTIAL 

appendix  d 

SECURITY  INFORMATION 
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* :rd£i 

CONFIDENTIAL 


NPG  RSPORT  NO.  U38 


Fragmentation  Zests  of  Notched-Ring  Bombs,  250  lb.. 

Type  Rx  17  Mod  0 


.VII  igflBtlflaaai 


Frame  in  TRiich 
Occurred 


*SASl 


42 

43 


46 

47 

Median 


100-105 

65-70 

70-75 

95-100 

90-95 

65-70 


average 


confidential 

SECURITY  INFORMATION 


Beam 

lip,  ttuaflate 


Total 

aua. 


1 

1 

1 


1 

1 


Velocity  (//si 
4210 


3 

1 

1 


4120 

3850 

3770 

5400 

5230 


4*PPiiNUlX  D 


'1 

\ 


A WtUBi'A 


iv-i. 


CONFIDENTIAL 


NPG  REPORT  NO.  II38 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb.f 

Type  Ex  17  Mod  0 


XlBtt  jaLASsNtXwa&l 


60  Ft.  Radius  Arena 
35mm  Fastax  Camera  2 
Rd. 


Hd.  12  . 250#  Ex  17-0  Ring  Bomb  Ser.  #4 
Total  Weight  244.01  Lbs. 

Frame  In  Which 


Occurred 

&2B& 

25 

175-180 

29 

175-180 

31 

165-170 

175-180 

32 

175-180 

33 

170-175 

34 

175-180 

35 

175-180 

36 

175-180 

37 

175-180 

39 

175-180 

40 

170-175 

45 

175-180 

50 

175-180 

60 

155-160 

69 

175-180 

70 

175-180 

71 

175-180 

Median 

Average 


CONFIDENTIAL 
SECURITY  INFORMATION 


3150  Frames  per  sec. 
Comp.  B 

Filler  Weight  93*27  Lbs. 
Dates  17  March  1953 


No, 


Base 

fmagati 

1 


Total 

mL 

1 

1 


1 

2 


1 

1 

1 

1 

1 

2 
1 
1 

1 

2 
1 


3 

1 

1 

1 

1 

1 

2 
1 
1 

1 

2 
1 


1 (Base  Plug)  1 
1 1 

1 1 


Velocity  (f/s) 
7560 
6520 


6100 

5910 

5730 

5560 

5400 

52  50 
5110 
4850 

4730 

4200 

3780 

3150 

2740 

2700 

2660 


5220 

4910 


h 

Z 


* 


1 


appendix  d 


CONFIDENTIAL 


NPG  RBPORT  NO*  1138 


>3 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb*. 

Typo  Ex  17  Mod  0 


XI BIS  m 


I 

4 

1 


60  Ft*  Radius  Arena 

35nm  Paatax  Camera  1 

Rd.  14,  250#  Ex  17-0  Ring  Bomb  Ser.  #5 

Total  Weight  243*36  Lbs* 


3150  Frames  per  sec* 
Comp*  B 

Filler  Weight  91.49  Lbs. 
Datet  19  March  1953 


i 

4 


Frame  in  Which 

Beam 

Total 

Zone 

flo»  LumaaSu 

mi. 

28 

90-95 

2 

95-100 

10 

12 

29 

90-95 

95-100 

2 

9 

30 

85-90 

1 

90-95 

6 

95-100 

2 

100-105 

1 

10 

31 

85-90 

2 

90-95 

1 

95-100 

1 

100-105 

2 

6 

32 

85-90 

2 

100-105 

1 

3 

33 

85-90 

2 

100-105 

1 

3 

34 

80-85 

1 

85-90 

4 

95-100 

2 

100-105 

2 

9 

35 

80-65 

1 

1 

36 

75-80 

1 

80-85 

1 

2 

38 

80-85 

1 

85-90 

1 

90-95 

1 

95-100 

1 

4 

39 

75-80 

2 

100-105 

1 

3 

40 

70-75 

75-80 

2 

0 

w 

90-95 

1 

5 

CONFIDENTIAL 
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6750 

6520 


6300 


6100 

5910 

5730 


5560 

5400 


5250 


4970 

4850 


4730 


APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO,  11 38 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


Frame  in  Which 
41 


42 

43 


44 


45 

46 

47 

Median 


Average 


TABU  TO  (gpaUttlftfl) 


1 


2one 

95-100 

90-95 

70-75 

95-100 

65-70 

70-75 

95-XOO 

65-70 

90-95 

65-70 


CONFIDENTIAL 
SECURITY  INFORMATION 


Beam 

Ha*  fragment g 
1 
1 


2 

1 


1 

1 

1 


1 

1 

1 


Total 

ms- 


1 

1 


Y9l9Clty.lI/A} 

4610 

4500 


4400 


3 

1 

1 

1 


4300 

4200 

4110 

4020 


5990 

5710 


APPENDIX  D 


»A.V  , 


CONFIDENTIAL 


NPG  REPORT  NO.  H38 

Fragmentation  Tests  of  Notchod-Ring  Bonbs,  250  lb., 

Typo  Ex  17  Mod  0 


XABlfi  U7,  LSsatdimal 

60  Ft.  Radius  Arena  3300  Fraaos  per  sec. 

35mm  Fa a tax  Camera  2 Comp.  B 

Rd.  14,  250#  Bx  17-0  Ring  Bomb  Ser.  #5  Filler  Weight  91.49  1*3 
Total  Weight  243.38  Lbs.  Datet  19  March  1953 


Framo  in  Which 

Jill  fiMMgfldw 

2fi&a 

Base 

flgi  frftggrcntB 

Velocity  (f/») 

27 

175-180 

1 

7330 

28 

175-180 

1 

7070 

31 

175-180 

1 

6390 

32 

175-180 

2 

6190 

33 

175-180 

1 

6000 

34 

175-180 

2 

5820 

35 

175-380 

1 

5660 

36 

175-180 

1 

5500 

37 

175-180 

1 

5350 

38 

175-180 

1 

5210 

39 

170-175 

1 

5080 

42 

175-180 

2 

4710 

45 

175-380 

1 

4400 

47 

175-180 

2 

4210 

48 

175-180 

49 

175-180 

50 

170-175 

60 

170-175 

65 

170-175 

79 

175-180 

2 4130 
1 4040 
1 3960 
1 3300 
1 3050 

3 (Base  Plug)  2510 


30 


175-130 


1 


2480 


Median 


4880 


Averago 


CONFIDENTIAL 
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4730 

APPENDIX  D 


CONFIDENTIAL 


i 

i 

I I 


NPG  REPORT  NO,  H38 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb,, 

Typo  Sx  17  Mod  0 


60  Ft,  Radius  Arena  3150  Frames  por  sec, 

35am  Fast  ax  Camera  1 Comp,  B 

Rd.  14,  250#  Sx  17-0  Ring  Boob  Sor.  #5  Filler  Weight  91.49  Lbs. 

Total  weight  243*38  Lbs,  Dates  19  March  1953 


Frame  in  Which 
■ Zone 

109  0-5 


Nose 

Bo,  Fragments  lalflfiULX  Llisl 

1 1730 


CONFIDENTIAL 
SECURITY  INFORMATION 
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APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO*  11 38 


Fragmentation  Teats  of  Notched-Ring  Bombs,  250  lb*, 

Typo  Bx  17  Mod  0 


I4BLB.YUL,  ifiattlattfli 

60  Ft*  Radius  Irena 
35nm  Fastax  Camera  1 
Fvd*  15,  250#  Bx  17-0  Ring  Bomb  Ser*  #6 
Total  height  245.54  Lbs. 

Frame  in  Which 

Hit Qgglttlgfl 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 


3100  Frames  per  sec* 
Coop*  B 

Filler  Weight  92.46  Lbs* 
Datoi  20  March  1953 


Ism 

95-100 

90-95 

95-100 

90-95 

95-100 

90-95 

95-100 

100-105 

85-90 

90-95 

100-105 

85-90 

90-95„ 

100-105 

85-90 

95-100 

85-90 

90-95 

95-100 

80-85 

80-85 

90-95 

100-105 

90-95 

105-110 

85-90 

95-100 

95-100 

100-105 


Bo  am 

fraCMBtfl 

4 

1 

6 

3 

7 

5 
3 
3 

2 

2 

2 

5 

2 

3 

1 

1 

1 . 

1 

1 


2 

2 

2 

1 

2 

1 

1 

2 

1 


Total 


10 


11 


10 


3 

2 


Yslrelty  HL al 

6410 

6200 

6000 

5810 

5640 

5470 

53io 

5170 

5030 

4890 

4770 

4650 

4540 


CONFIDENT IJX 
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APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO.  H38 

Fragmentation  Tosta  of  Notched-Ring  Bonbs , 250  lb.. 

Typo  Ex  17  Mcxl  0 


TABLE 

911  (Continued) 

Frame  in  VThich 

Beam 

Total 

Hit  Ocourrod 

Zone 

flgi  ft&flMnta 

Bltfl. 

VeToeitv  (f/a) 

42 

65-70 

2 

85-90 

1 

3 

4430 

43 

90-95 

1 

95-100 

1 

100-105 

1 

3 

4330 

44 

70-75 

1 

100-105 

1 

2 

4230 

45 

85-90 

1 

1 

4130 

47 

90-95 

1 

1 

3960 

Median 

5610 

Average 

5410 

CONFIDENTIAL 
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CONFIDENTIAL 


NPG  REPORT  NO*  II38 


Fragmentation  Tests  c?  Notcnod-Ring  Bombs.  250  lb*. 

Type  Bx  17  Mod  0 


mm  jgi  tssmxwai 

60  Ft.  Radius  Arena 
25mm  Fastax  Camera  2 
Rd.  15,  25C#  Bx  17-0  Ring  Bomb  8er*  #6 
Total  Weight  245*54  lbs* 


150  Frames  per  sec. 
oop.  B 

Filler  Wbight  92*46  Lbs* 
Dates  20  March  1953 


Frame  in  Which 

Base 

Ygtollar 

■ ■Bit  Occurred. 

Zone 

No.  Fragments 

31 

175-180 

1 

6100 

32 

175-180 

1 

5910 

33 

175-180 

1 

5730 

35 

175-180 

2 

5400 

46 

175-180 

1 

4110 

54 

165-170 

1 

3500 

55 

175-180 

1 

3440 

60 

175-180 

1 

3150 

71 

175-180 

1 

2660 

72 

175-180 

1 

2630 

73 

175-180 

2 (Base  Plug) 

2590 

74 

175-180 

1 

2550 

Median 

3930 

Average 

3980 

CONFIDENTIAL 
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APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO. 

Fragmentation  Tests  of  Notched -Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


LfiJBLB.  W1 

FRAGMENT  VELOCITY  DATA  JSXL1 


1138 


3 

) 


60  Ft.  Radius  Arena  3050  Frames  per  sec# 

3imm  Fustax  Camora  1 Comp.  B 

Rd.  5 , 250#  Ex  17-0  Ring  Boob  Ser.  #7  Filler  Weight  92.02  lbs. 
Total  Weight  244.86  lbs.  Datet  9 March  1953 


Frame  in  Which 

Beam 

Total 

Velocity  (f/sl 

Hit  Occurred 

Zone 

90-95 

No.  Fragments 

mu 

1 

28 

1 

6540 

29 

90-95 

1 

8 

6310 

95-100 

7 

30 

90-95 

2 

6100 

95-100 

5 

7 

31 

90-95 

8 

95-100 

2 

5900 

100-105 

3 

13 

32 

85-90 

3 

90-95 

4 

95-100 

1 

5720 

100-105 

2 

10 

33 

100-105 

1 

1 

5550 

34 

85-90 

3 

3 

5380 

35 

80-85 

2 

85-90 

1 

5230 

100-105 

1 

4 

36 

80-85 

1 

1 

5080 

38 

75-80 

1 

80-85 

2 

85-90 

2 

4820 

95-100 

1 

6 

39 

75-80 

1 

1 

4690 

41 

70-75 

2 

2 

4460 

CONFIDENTIAL 
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CONFIDENTIAL  NPG  REPORT  NO.  H38 

Fragmentation  Tests  of  Notched -Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


TABLE  VIII  (Continued) 


Frame  in  Which 
Hit  Occurred 

Beam 

Zone  No.  Fragments 

Total 

Hits 

Velocity  (f/s) 

42 

75-80 

1 

1 

436O 

43 

90-95 

1 

1 

4260 

44 

65-70 

2 

95-100 

1 

3 

41 60 

Median 

5770 

Average 

5560 

CONFIDENTIAL 
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CONFIDENTIAL  NPG  REPORT  NO.  11 38 

Fragmentation  Tests  of  Notohed-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft.  Radius  Arena 
35mm  Fastax  Camera  2 
Rd.  5,  250#  Ex  17-0  Ring  Bomb  Ser.  #7 
Total  Weight  244.86  lbs. 

Frame  in  Which  Base 

Hit  Occurred  Zone  flqtjSaflMI 

24  175-180  1 

27  175-180  1 

32  135-140  1 

34  175-180  2 

35  175-180  2 

37  170-175  2 

41  175-18C  2 

44  175-180  2 

50  175-180  1 

51  175-180  1 

170-175  1 

67  175-180  1 

68  175-180  2 (Base 

Plug) 

71  175-180  1 

160-165  1 

Median 
Average 


3000  Frames  per  sec. 
Comp.  B 

Filler  Weight  92.02  lbs. 
Datet  9 March  1953 


Total 


7500 

6670 

5630 

5290 

5140 

4860 

4390 

4090 

3600 

3530 

2690 

2650 

2540 

4500 

4340 


I 


CONFIDENTIAL 
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CONFIDENTIAL  NPG  REPORT  NO.  11 38 

Fragmentation  Tests  of  Notched -Ring  Bombs,  250  lb.f 

Type  Ex  17  Mod  0 


TABLE  VIII  (Continued) 

60  Ft.  Radius  Arena  3000  Frames  per  sec. 

35mm  Fas  tax  Camera  1 Comp.  B. 

Rd.  7,  2500  Ex  17-0  Ring  Bomb  6er.  08  Filler  Weigit  91.80  lbs. 
Total  Weight  247.90  lbs.  Dates  10  March  1993 


Frame  in  Which 

Beam 

Total 

Velocity  Cl/ a) 

Hit  Occurred 

220ft 

100-105 

No.  Fragments 

Blta 

1 

26 

1 

6920 

28 

95-100 

5 

5 

6430 

29 

90-95 

1 

6210 

95-100 

6 

7 

30 

90-95 

3 

95-100 

4 

6000 

100-105 

4 

11 

31 

90-95 

2 

95-100 

3 

5810 

100-105 

1 

6 

32 

85-90 

2 

90-95 

1 

5630 

95-100 

2 

5 

33 

85-90 

3 

90-95 

1 

95-100 

1 

5450 

100-105 

2 

7 

34 

80-85 

1 

85-90 

3 

5290 

100-105 

1 

5 

36 

80-85 

1 

5000 

100-105 

1 

2 

37 

80-85 

1 

4860 

90-95 

1 

2 

38 

70-75 

4 

4740 

90-95 

1 

5 

42 

85-90 

2 

2 

4290 

CONFIDENTIAL 

SECURITY  INFORMATION 
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CONFIDENTIAL 


NPG  REPORT  NO.  11 38 


Fragmentation  Tests  of  Notched-King  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


Frame  in  Which 


Median 

Average 


; 


Zone 

85-90 

95-100 

70-75 

85-90 

65-70 

85-90 


Bean 


Total 

Bllil.. 


4090 

4000 

3910 

3600 

3460 

5750 

5480 


CONFIDENTIAL 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft*  Radius  Arena 

35mot  Fastax  Camera  2 

Rd*  7,  250#  Ex  17-0  Ring  Boob 

Total  Weight  247*90  lbs. 


Ser*  #8 


Frame  in  Which 
Hit  Occurred 

Zone 

23 

175-180 

26 

175-180 

30 

175-180 

31 

175-180 

34 

170-175 

35 

175-180 

37 

175-180 

38 

170-175 

41 

175-180 

44 

175-180 

48 

175-180 

49 

175-108 

50 

175-180 

52 

160-165 

67 

175-180 

68 

175-180 

70 

175-180 

Median 

Average 


CONFIDENTIAL 
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Base 


3000  Frames  per  sec. 
Coop*  B 

Filler  Weight  91.80  lbs* 
Date  1 10  March  1953 


7830 

6920 

6000 

5810 

5290 

51^0 

4860 

4740 

4390 

4090 

3750 

3670 

3600 

3460 

2690 


2 (Base 
Plug) 


2650 

2570 

4500 

4530 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb,, 

Type  Ex  17  Mod  0 


TABLE  VIII  (Continued) 


60  Ft,  Radius  Arena  3050  Frames  per  sec. 

35mm  Fastax  Camera  3 Comp,  B 

Rd.  7,  250#  Ex  17-0  Ring  Bomb  Ser.  #8  Filler  Weight  91.80  lbs. 
Total  Weight  247.90  lbs.  Datei  10  March  1953 


Frame  in  Which 

HU  flaaaral 

?one 

Nose 

ftgi 

Velocity  (f/s) 

107 

0-5 

2 

1710 

108 

0-5 

1 

1690 

Average 

1700 

! 

l 


I 

i 

1 

i 

1 


1 


CONFIDENTIAL 

Timr  T.rt»rtr>»  : . ibt  am 
WtUUliiVH 


n 

t 


i&tx*-  nt.: 
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CONFIDENTIAL  NPG  REPORT  NO.  II38 

Fragmentation  Tests  of  Notched-RIr.g  Bods,  250  lb., 

Type  Ex  17  Mod  0 


TABLE  VIII  (Continued! 

60  Pt.  Radius  Arena  3000  Frames  per  sec. 

35mm  Pastax  Camera  1 Comp.  B 

Rd.  9,  250#  Ex  17-0  Ring  Bomb  Ser.  09  Filler  Weight  91.18 
Total  Weight  248.04  lbs.  Date*  17  March  1953 


Frame  in  Which 

Beam 

Total 

YslMlty  u/fi) 

flit,  Qcsurrrt 

Zsm 

No.  Fragments 

EifrL. 

27 

95-100 

1 

1 

6670 

28 

90-95 

2 

2 

6430 

29 

95-100 

6 

90-95 

5 

6210 

95-100 

4 

15 

30 

85-90 

2 

90-95 

4 

95-100 

3 

6000 

100-105 

3 

12 

31 

90-95 

1 

5810 

100-105 

5 

6 

32 

85-90 

3 

3 

5630 

33 

85-90 

1 

5450 

100-105 

4 

5 

34 

80-85 

2 

85-90 

4 

6 

5290 

35 

80-85 

1 

5140 

100-105 

2 

3 

36 

80-85 

2 

85-90 

1 

5000 

95-100 

1 

4 

37 

75-80 

1 

2 

1 

4860 

75-80 

2 

6 

41 

65-70 

1 

1 

4390 

42 

95-100 

1 

1 

4290 

43 

90-95 

1 

1 

4190 

Median 

5850 

Average 

CONFIDENTIAL 

5650 

SECURITY  INFORMATION 
T«ss*aB*s9a»«!**'**'  •?**.;*  :-•«  v , _ •.  -f* s^ssasi 
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APPENDIX  D 

CONFIDENTIAL  NPG  REPORT  NO*  1136 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb*, 

Type  Ex  17  Mod  0 


IlfifcS  3LLLL  LgagSiaasal 


60  Ft.  Radius  Arena 

35mm  Fastax  Camera  2 

Rd.  9 , 250#  Ex  17-0  Ring  Bomb 

Total  Weight  248.04  lbs. 

Ser.  #9 

3050  Frames  per  sec. 
Comp.  B 

Filler  Weight  91.18  lbs. 
Dates  17  March  1953 

Frame  in  Which 
. jilt  QgfiiUXfifl... 

Zone  No* 

Base 

Fragments 

Total 

filtfl 

ZgjggJJaLiiZgl 

24 

175-180 

2 

2 

7630 

25 

175-180 

1 

1 

7320 

30 

175-180 

2 

2 

6100 

32 

175-180 

4 

4 

5720 

34 

175-180 

1 

1 

5380 

37 

175-180 

1 

1 

4950 

38 

175-180 

2 

2 

4820 

40 

165-170 

1 

1 

4580 

41 

175-180 

1 

1 

4460 

43 

175-180 

1 

1 

4260 

45 

175-180 

1 

1 

4070 

48 

175-180 

1 

1 

3810 

49 

175-180 

1 

1 

3730 

59 

160-165 

1 

1 

3100 

61 

160-165 

175-180 

• 1 
1 

2 

3000 

65 

170-175 

1 

1 

2820 

66 

175-180 

2 (Base 
Plug) 

2 

2770 

69 

175-180 

1 

1 

2650 

Median 

4800 

Average 

4720 

CONFIDENTIAL 
SECURITY  INFORMATION 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft.  Radius  Arena 

35mm  Fastax  Camera  3 

Rd.  9,  250#  Bx  17-0  Ring  Bomb  Ser.  #9 

Total  Weight  248.04  lbs. 


Frame  in  Which 


Zone 

0-5 


Nose 


3150  Frames  per  sec. 
Comp.  B 

Filler  Weight  91.18  lbs, 
Date*  17  March  1953 


Velocity  (f/s) 
1750 


r 


i 


CONFIDENTIAL 

feiSCUfilTY  INFORMATION 


APPENDIX  D 


I 


CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Hod  0 


2A&UL2Z 


I j ,T»)  a fSJ*  V *'•  *J:V  '•>  « 1 


60  Ft.  Radius  Arena 

35mm  Fastax  Camera  1 

Rd.  6,  250#  Ex  17-0  Ring  Bomb  Ser.  #10 

Total  Weight  243.85  Lbs. 


Frame  in  Which 


Sana 


Base 


3050  Frames  per  sec. 
Comp.  B 

Filler  Weight  92.29  Lbs, 
Date 1 9 March  1953 


Total 

HI Eft. 


29 

95-100 

6 

6 

30 

95-100 

7 

7 

31 

90-95 

4 

95-100 

8 

12 

32 

90-95 

1 

95-100 

2 

100-105 

2 

5 

33 

85-90 

1 

90-95 

2 

100-105 

1 

4 

34 

85-90 

1 

90-95 

1 

100-105 

1 

3 

35 

90-95 

1 

100-105 

2 

3 

36 

85-90 

1 

1 

37 

80-85 

1 

85-90 

1 

90-95 

1 

95-100 

2 

5 

38 

80-85 

1 

90-95 

1 

2 

39 

85-90 

1 

90-95 

1 

2 

40 

80-85 

1 

85-90 

1 

95-100 

1 

3 

6310 

6100 

5900 

5720 

5550 

5380 

5230 

5080 

4950 

4820 

4690 

4 580 


CONFIDENTIAL 
SECURITY  INFORMATION 


APPENDIX  D 
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CONFIDENTIAL  NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


TABLE  IX  (Continued) 

60  Ft.  Radius  Arena  3000  Frames  per  sec. 

35mm  Fas  tax  Camera  2 Comp.  B 

Rd.  6,  250#  Ex  17-0  Ring  Bomb  Ser.  #10  Filler  Weight  92.29  Lbs. 

Total  Weight  243.85  Lbs.  Date*  9 March  1953 


Frame  in  Which 
Hit  Occurred 

Zone 

Base 

Total 

Hits 

Velocity  Cf/») 

25 

175-180 

1 

1 

7200 

27 

175-180 

1 

1 

6670 

29 

155-160 

1 

1 

6210 

31 

170-175 

2 

2 

5810 

33 

175-180 

1 

1 

5450 

43 

165-170 

175-180 

1 

1 

2 

4190 

44 

175-180 

2 

2 

4090 

46 

175-180 

1 

1 

3910 

52 

160-165 

1 

1 

3460 

66 

175-180 

1 

1 

2730 

67 

175-180 

2 (Base  Plug)  2 

2690 

68 

175-180 

2 

2 

2650 

69 

175-180 

1 

1 

2610 

72 

175-180 

1 

1 

2500 

Median 

4230 

Average 

4190 

■CONFIDENTIAL 

SECURITY  INFORMATION 
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APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


TABLE  IX  (Continued) 


60  Ft.  Radius  Arena 

35mm  Fast ax  Camera  1 

Rd.  8,  250#  Ex  17-0  Ring  Bomb  Ser.  #11 

Total  Weight  246.62  Lbs. 


3000  Frames  per  sec. 
Coop.  B 

Filler  Weight  91.26  Lbs. 
Date*  10  March  1953 


i in  Which 

Beam 

Total 

Occurred 

Zone 

fffli  Pranrepfo 

ttx.  iizai 

28 

95-100 

3 

3 

6430 

29 

90-95 

2 

6210 

95-100 

9 

11 

30 

90-95 

4 

8 

6000 

95-100 

4 

31 

90-95 

5 

95-100 

1 

5810 

100-105 

3 

9 

32 

85-90 

5 

90-95 

3 

95-100 

2 

5630 

100-105 

3 

13 

33 

loo-?05 

4 

2 

6 

5450 

34 

85-90 

1 

100-105 

2 

3 

5290 

35 

80-85 

3 

85-90 

3 

6 

5140 

36 

80-85 

1 

85-90 

1 

95-100 

1 

3 

5000 

37 

75-8° 

8o-85 

1 

1 

2 

4860 

38 

75-80 

2 

2 

4740 

39 

75-80 

80-85 

1 

4620 

85-90 

1 

3 

40 

100-105 

1 

1 

4500 

CONFIDENTIAL 
SECURITY  INFORMATION 
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CONFIDENTIAL 


NPG  REPORT  NO.  II38 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


Frame  in  Which 


Median 

Average 


Zone 

70-75 

85-90 

90-95 

65-70 

SS5 


Beam  Total 

No.  Fragments  git£_ 


4090 

3830 

3750 

5660 

5460 


Its* 

ft 


CONFIDENTIAL 
SECURITY  INFORMATION 


APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


TAB1B  IX  (Continued) 


60  Ft.  Radius  Arena 

3000  Frames  per  sec. 

35®m  Fastax  Camera  2 

Comp.  B 

Rd,  8,  250#  Ex  17-0  Ring  Bomb  Ser.  #11 

Filler 

Weight  91.26  Lbs. 

Total  Weight  246.62  Lbs. 

Dates 

10  March  1953 

Frame  in  Which 

Base 

Total 

Zone  No. 

.giflEafiiiig 

BilL 

Velocity  it/a) 

23 

175-180 

1 

1 

7830 

31 

175-180 

1 

1 

5810 

33 

175-180 

1 

1 

5450 

34 

175-180 

2 

2 

5290 

35 

175-180 

2 

2 

5140 

38 

175-180 

1 

1 

4740 

39 

175-180 

1 

1 

4620 

40 

175-180 

1 

1 

4500 

41 

175-180 

1 

1 

4390 

42 

170-175 

1 

1 

4290 

43 

175-180 

2 

2 

4190 

44 

175-180 

1 

1 

4090 

45 

170-175 

1 

1 

4000 

46 

170-175 

1 

175-180 

1 

2 

3910 

51 

175-180 

— 

170-185 

1 

2 

3530 

55 

165-170 

1 

1 

3270 

62 

160-165 

1 

1 

2900 

64 

165-170 

1 

1 

2810 

66 

175-180 

1 

1 

2730 

67 

175-180 

3 (Base  Plug)  3 

2690 

72 

160-165 

1 

1 

2500 

Median 

4160 

Average 

4150 

CONFIDENTIAL 

SECURITY  INFORMATION 
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CONFIDENTIAL 
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NPG  .1SPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bor.bs,  250  lb., 

Type  Ex  17  Mod  0 


1AELS  IX  LSswLlmsdl 

60  Ft.  Radius  Arena  3050  Frames  per  sec. 

35mm  Fastax  Camera  3 Comp.  B 

Rd.  8,  <"50#  Ex  17-0  Ring  Bombs  Ser.  #11  Filler  Weight  91.26  Lbs. 

Total  W< ight  246.62  Lbs.  Date<  10  March  1953 


Frame  in  Which 

flta  Qswrefl 

Zone 

Nose 

Velocity  (f/s> 

103 

0-5 

1 

1780 

108 

0-5 

1 

1690 

Average 

1740 

CONFIDENTIAL 

SECURITY  INFORMATION  7 APPENDIX  D 

mum  -vt  ?.  ..w 


Limmrnmwnmx 


CONFIDENTIAL 


NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


TABLE  IX  (Continued) 


60  Ft.  Radius  Arena 

35tan  Fa s tax  Camera  1 

Rd.  10,  250#  Ex  17-0  Ring  Bomb  Ser.  #12 

Total  Weight  244 *6o  Lbs. 


2950  Frames  per  sec* 
Coup*  B 

Filler  Weight  91.48  Lbs. 
Dates  11  March  1953 


Frame  In  Which 
Hit  Occurred  £2112 


25 

100-105 

27 

95-100 

28 

90-95 

95-100 

29 

90-95 

95-100 

100-105 

30 

90-95 

31 

100-105 

32 

85-90 

100-105 

33 

85-90 

95-100 

100-105 

Beam  Total 

friKMQlg  Hits  Y 11/3} 


1 

1 

7080 

6 

6 

6560 

5 

9 

14 

6320 

4 

4 

2 

10 

6100 

2 

2 

5900 

3 

3 

5710 

2 

2 

4 

5530 

1 

1 

1 

3 

5360 

34 

80-85 

3 

85-90 

3 

90-95 

1 

35 

80-85 

2 

95-100 

2 

100-105 

2 

36 

it 1; 

1 

1 

85-90 

1 

37 

90-95 

95-100 

100-105 

1 

38 

75-80 

3 

90-95 

2 

95-100 

1 

7 5210 

6 5060 

3 4920 

5 4780 

6 4660 


CONFIDENTIAL 

SECURITY  INFORMATION  8 APPENDIX  D 
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CONFIDENTIAL  N?G  REPORT  NO*  1138 

Fragmentation  Test  of  Notched-Ring  Bombs,  2>0  lb*, 

Typo  Ex  17  Mod  0 


g l£flnfelaagfll 


Frame  in  Which 

Beam 

Total 

Hit  Occurred 

Zone 

No.  Fragments 

Velocity  Cf/sl 

39 

70-75 

75-60 

1 

1 

95-100 

1 

3 

4540 

40 

70-75 

1 

85-90 

2 

90-95 

1 

4 

4430 

41 

65-70 

1 

1 

4320 

42 

m 

2 

1 

3 

4210 

43 

65-70 

1 

95-100 

1 

100-105 

1 

3 

4120 

45 

65-70 

1 

1 

3930 

Median 

5470 

Average 

5420 

CONFIDENTIAL 

S3CUR ITY  Tlf FOHKAT  ION 
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t 


NPG  RLPORT  NO.  1138 


Frapm8ntation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Typo  Ex  17  Mod  0 


IASLB  » 


60  Ft.  Radius  Arena  3000  Frames  por  sec. 

35mm  Fastax  Camera  2 Coop.  B 

250#  Ex  17-0  Ring  Bomb  Ser.  #12  Filler  Weight  91*48  Lbs. 

Dates  11  March  1953 


Rd.  10,  250#  Ex  17-0  Rim 
Total  weight  244.80  Lbs. 


Frame  in  Which 
Hit  Occurred .. 

23 

24 
28 
30 
35 

38 

39 

42 

43 

46 

51 

57 

60 

65 

69 

70 

71 

Median 

Average 


Zone 

175-180 

175-180 

175-180 

175-180 

175-180 

175-180 

170-175 

175-180 

170-175 

175-180 

170-175 

165-170 

165-170 

165-170 

160-165 

175-180 

175-180 

175-180 


Base 

Zmaga&a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


(Base  Plug) 


ygjtoslftr  iiZal 
7830 
7500 
6430 
6000 

5140 

4740 

4620 

4290 

4190 

3910 
3530 
3160 
3000 
2770 
2610 
2570 
2540 

4200 
4390 


CONFIDENTIAL 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notchod-Ring  Bomba,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft.  Radius  Arena 

35mm  Fastax  Camera  3 

Rd.  10,  250#  Ex  17-0  Ring  Bomb  Ser.  #12 

Total  Weight  244.60  Lbs. 


Frame  in  Which 


Zone 

10-15 

0-5 


Nose 


3050  Frames  per  sec. 
Comp.  B 

Filler  Weight  91.48  Lbs. 
Datei  11  March  1953 


2030 

1580 


Average 


1810 


CONFIDENTIAL 
SECURITY  INFORMATION 


APPENDIX  D 


* ff> 


CONFIDENTIAL  NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Boats,  250  lb., 

Typo  Ex  17  Nod  0 


T.ABTX  / 

mwMLMUsm.  pm  wls 


60  Ft.  Radius  Arana 

2550  Frames  per  sec. 

35am  Fast ax  Camera  1 

Comp.  B 

Rd.  1,  250#  Ex  17-0  Ring  Bomb  Sar  #13 

Filler  Weight  91*30  Lbs. 

Total  Weight  247*70  Lbs. 

Datet 

5 March  1953 

Frame  In  Which 

Beam 

Total 

Vfloclty  Cl/aJ 

..Btt  fisswrofl 

Zona 

Ho.  Fragments 

fiik. 

24 

95-100 

3 

3 

6380 

25 

90-95 

2 

6120 

95-100 

11 

13 

26 

90-95 

5 

95-100 

3 

5880 

100-105 

5 

13 

27 

90-95 

2 

5670 

100-105 

1 

3 

28 

£K o 

2 

1 

100-105 

1 

5460 

85-90 

7 

11 

29 

85-90 

4 

5280 

100-105 

3 

7 

30 

90-95 

2 

100-105 

1 

85-90 

3 

8 

80-85 

2 

5100 

31 

100-105 

1 

85-90 

1 

80-85 

4 

6 

4940 

32 

105-110 

1 

4780 

80-85 

1 

2 

33 

85-90 

1 

4640 

80-85 . 

1 

2 

34 

75-80 

4 

4 

4500 

CONFIDENTIAL 

SECURITY  INFORMATION  1 APPENDIX  D 


CONFIDENTIAL  NPG  REPORT  NO.  1138 

Fragmentation  Teats  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


IASLB  1 LS9S&m&l 


Frame  in  Which 

Beam 

Total 

2s Bft 

m*. 

Velocity  (f/s) 

36 

75-80 

1 

70-75 

1 

4250 

100-105 

1 

3 

38 

65-70 

2 

2 

4030 

Median 

5570 

Average 

5420 

CONFIDENTIAL 

SECURITY  INFORMATION  2 APPENDIX  D 
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CONFIDENTIAL 


NPQ  REPORT  NO,  1138 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb,, 

Type  Ex  17  Mod  0 


TABLE  X (Continued) 


60  Ft,  Radius  Arena 

35oa  Fa stax  Camera  2 

Rd.  1,  250#  Ex  17-0  Ring  Bomb  Ser  #13 

Total  Weight  247,70  Lbs, 


2550  Frames  per  sec. 
Comp,  B 

Filler  Weight  91.30  Lbs, 
Dates  5 March  1953 


Frees  In  Which 

i&LL 

175-180 

Base 

No,  Fragments 
2 

Total 

&UUL. 

2 

Velocity  (f/a) 

23 

6650 

26 

175-180 

2 

2 

5880 

30 

175-180 

2 

2 

5100 

31 

175-180 

1 

1 

4940 

3* 

175-160 

1 

1 

4500 

35 

175-160 

1 

1 

4370 

37 

175-180 

2 

2 

4140 

39 

175-160 

1 

1 

3920 

40 

175'- 180 

1 

1 

3830 

43 

175-160 

1 

1 

3560 

44 

175*160 

2 

2 

3480 

45 

175-160 

1 

1 

3400 

50 

175-160 

1 

1 

3060 

51 

175*180 

160-165 

1 

1 

2 

3000 

54 

175-180 

1 

1 

2830 

57 

160-165 

175-180 

1 (Base 
3 Plug) 

4 

2680 

59 

175-180 

1 

1 

2590 

Median 

Average 

3830 

4010 

CONFIDENTIAL 
SECURITY  INFORMATION 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Testa  of  Notched-Ring  Bombs,  250  lb., 

Type  Sx  17  Mod  0 


60  Ft.  Radius  Arena 

35mm  Fas tax  Camera  1 

Rd.  2,  250#  Ex  17-0  Ring  Bomb  Ser  #14 

Total  Weight  247.28  Lbs. 


2550  Frames  per  sec. 
Comp.  B 

Filler  Weight  91.28  Lbs, 
Dates  5 March  1953 


Frame  in  Which 
Hit  Occurred  m 

24  95-100 

25  90-95 
95-100 

26  90-95 
95-100 

100-105 

27  85-90 
90-95 
95-100 

100-105 

28  85-90 
90-95 

100-105 

29  80-65 
65-90 
95-100 

100-105 

30  80-85 
85-90 

100-105 

31  80-65 
85-90 

100-105 

32  80-85 

33  80-85 
75-80 

105-110 

35  75-80 

36  70-75 

Median 

Average 

CONFIDENTIAL 
SECURITY  INFORMATION 


Beam  Total 

HO  a ftUMato  Hits 

2 2 


6380 

6120 


5880 


5670 


5460 


5280 

5100 

4940 

4780 

4640 

4370 

4250 

5500 

5410 

APPENDIX  D 


fciM&a  vo.r 


f 


t 

CONFIDENTIAL  NPG  REPORT  NO.  II38 

Fragmentation  Testa  of  Notched-Ring  Borahs,  250  lb., 

Type  Ex  17  Mod  0 

60  Ft.  Radius  Arena  2550  Frames  per  seo. 

35®n  Fa stax  Camera  2 Coop.  B 

Rd.  2,  2500  Ex  17-0  Ring  Boob  Ser  #14  Filler  Weight  91.20  Lbs. 

Total  Weight  247.28  Lbs.  Dates  5 March  1953 


Frame  in  Which 

Base 

Total 

175-180 

m. I- 
2 

Velocity  it/s) 

22 

2 

6950 

23 

175-180 

1 

1 

6650 

28 

175-lCO 

1 

1 

5460 

31 

175-180 

1 

1 

4940 

35 

170-175 

1 

1 

4370 

39 

175-180 

2 

165-170 

1 

3 

3920 

40 

175-160 

2 

2 

3830 

49 

165-170 

1 

1 

3120 

51 

175-180 

1 

1 

3000 

55 

160-165 

1 

1 

2760 

56 

160-165 

1 

1 

2730 

60 

Median 

Average 

175-180 

1 (Base 
* Plug) 

3 

2550 

3920 

4110 

CONFIDENTIAL 
SECURITY  INFORMATION 
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t 


[■ 

f 
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CONFIDENTIAL 


NPG  REPORT  WO.  U38 


Fragmentation  Tests  of  Notched-Ring  Boats,  250  lb., 

Type  Ex  17-0  Mod  0 


60  Ft.  Radius  Arena 

35mm  Fastax  Camera  1 

Rd.  3,  250#  Ex  17-0  Ring  Bomb  Ser  #15 

Total  Weight  250.06  Lbs. 


3000  Frames  per  sec. 
Comp.  B 

Filler  Weight  93*12  Lbs. 
Dates  6 March  1953 


Frame  in  Which 

ait  flaanacafl, 

ism 

28 

95-100 

29 

95-100 

90-95 

30 

90-95 

95-100 

31 

85-90 

90-95 

95-100 

32 

33 

85-90 

90-95 

95-100 

100-105 

34 

85-90 

95-100 

35 

80-65 

95-100 

100-105 

36 

80-85 

75-80 

100-105 

37 

80-65 

38 

75-80 

39 

100-105 

75-60 

40 

90-95 

Beam  Total 

No.  Fragments 

3 3 


6430 

6210 

6000 

5810 

5630 

5450 

5290 

5140 

5000 

4660 

4740 

4620 

4500 
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CONFIDENTIAL 


NfG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Uc:;.b3,  250  lb., 

Type  Ex  17-0  Mod  0 


Fraae  in  \.'hlch 



41 

42 
44 

Median 

Average 


X&Uk  l L&J&lsm&l 


Bean  Total 


Zone 

No.  Fra aments 

Hits 

Velocity  Cf/al 

HIM 

65-70 

2 

2 

4390 

75-80 

1 

1 

4290 

65-70 

2 

2 

4090 

5700 

5510 

CONFIDENTIAL 
SECURITY  INFORMATION 
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CONFIDENTIAL 


NPG  REPORT  NO.  1138 


» M 

ml 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Ty^e  Ex  17  Mod  0 


XML S 1 ifigBttaadi 


60  Ft.  Radius  arena 

35na  Fastax  Camera  2 

Rd.  3,  250#  Ex  17-0  Ring  Bor?  Ser  *15 

Total  Weight  250.08  Lbs. 


3150  Frames  per  sec. 
Comp.  B 

Filler  Weight  93*12  Lbs. 
Dates  6 March  1953 


Frame  in  which 

Zfifift 

175-180 

Base 

Velocity 

23 

1 

8220 

26 

175-180 

1 

7270 

28 

175-180 

1 

6750 

29 

175-180 

2 

6520 

30 

175-180 

1 

6300 

32 

175-180 

2 

5910 

39 

175-180 

1 

4850 

40 

175-180 

3 

4730 

41 

175-180 

1 

4610 

42 

175-180 

2 

4500 

43 

175-180 

1 

4400 

48 

165-170 

1 

3940 

50 

170-175 

1 

3780 

52 

165-170 

2 

3630 

59 

165-170 

1 

3200 

63 

175-180 

1 

3000 

64 

165-170 

1 

2950 

65 

175*  180 

2 (Base  Plug) 

2910 

66 

175-180 

2 

2860 

Median 

Average 

O O 

CONFIDENTIAL 
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I 


’♦  t.i  ! » 4 


§ 
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CONFIDENTIAL 


NPG  REPORT  NO*  1138 


Fragmentation  Tests  of  Notched-Ring  Bo dbs,  250  lb,, 

Type  fix  17  Mod  0 


laBUL  A IfiflflUflttaiU 

60  Ft,  Radius  Arena  2950  Franes  por  sec, 

35 mra  Fas  tax  Camera  1 Comp,  B 

Rd.  4,  250#  Ex  17-0  Ring  Bomb  Ser  #16  Filler  height  92,24  Lbs, 

Total  Weight  24 8,52  Lbs,  Dates  7 March  1953 


Frame  in  Which 

Beam 

Total 

Velocity 

Bit  flggamdL 

Zona 

flaiflgfilj 

Hits 

27 

95-100 

1 

1 

6560 

28 

95-100 

3 

3 

6320 

29 

90-95 

1 

95-100 

7 

6100 

100-105 

1 

9 

30 

90-95 

3 

95-100 

2 

100-105 

1 

6 

5900 

31 

90-95 

4 

95-100 

2 

100-105 

3 

9 

5710 

32 

90-95 

5 

5 

5530 

33 

85-90 

3 

3 

5360 

34 

80-85 

2 

2 

5210 

35 

80-85 

2 

2 

5060 

36 

95-100 

2 

100-105 

2 

80-85 

2 

6 

4920 

37 

80-85 

2 

4780 

65-90 

1 

3 

38 

85-90 

1 

1 

4660 

39 

85-90 

1 

95-100 

1 

2 

4540 

40 

95-100 

1 

105-110 

1 

75-80 

1 

3 

4430 

CONFIDENTIAL 
SECURITY  INFORMATION 
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APPENDIX  D 


CONFIDENTIAL 


NPG  REPORT  NO.  1138 


Fragmentation  Testa  of  Notchad-Ring  Lombs,  250  lb., 

Type  Ex  17  Mod  0 


Frame  in  Which 


Zone 

95-100 

100-105 

65-70 

90-95 

65-70 

85-90 


Beam 


Total 

fills. 


Median 

Average 


4320 

4210 


4120 

4020 

5550 

5350 


CONFIDENTIAL 
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APPENDIX  D 


* 


CONFIDENT Ini 


NPO  REPORT  NO,  1138 


Fragmentation  Tests  of  Not chad -Ring  Bombs,  250  lb, , 

Type  Sx  17  Mod  0 


60  Ft*  Radius  Arena 
3 5mm  Faatax  Camera  2 
Rd,  4,  250#  Sx  17-0  Ring  Bomb 
Total  Weight  246*52  tbs* 


Frame  in  Which 


ism 

175-180 

175-180 

175-180 

175-180 

170-175 

175-180 

175-180 

175-180 

175-180 

175-180 

175-180 

155-160 

175-180 

170-175 

175-180 

175-180 

175-180 


Ser  #16 


Base 


3000  Frames  per  sec. 
Comp*  B 

Filler  Weight  92*24  Lbs, 
Dates  7 March  1953 


2 (Base 
Plug) 


Total 

Bltl, 

1 


Median 

Average 


7500 

6670 

6210 

5810 

4290 

4090 

4000 

3830 

3750 

3600 

3270 

3160 

2770 

2610 

2570 

2500 

3860 

4230 
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APPENDIX  D 


CONFIDENTIAL 


(0  0 


NPG  REPORT  KO.  1138 


Fragcentation  Testa  of  Kotohed-Ring  Boobs f 

250  lb., 

Type  Ex  17  Mod  0 

TABLE  X (Continued) 

60  Ft,  Radius  Arena 

3100  Traces  per  sec* 

Faster  Camera  1 

Cocup*  B 

Rd«  16,  250#  Bx  17-0  Ring  Bomb  8er  #17 

Filler  Weight  92*22  Lbs* 

Total  Weight  248*33  Lbs* 

Dates  20  March  1953 

Fran©  In  Which 

Beam 

Total 

y gigqfcL  u/fii 

1 

jaa 

fefit 

Kgs  ftaiagati  flUa 

1 

28 

95-100 

2 

6640 

p 

100-105 

l 

3 

29 

90-95 

95-100 

i 

3 

4 

6410 

30 

90-95 

95-100 

2 

5 

6200 

100-105 

4 

11 

31 

85-90 

1 

95-100 

4 

6000 

100-105 

2 

7 

32 

85-90 

90-95 

95-100 

l 

1 

10 

5810 

33 

85-90 

2 

5640 

1 

90-95 

2 

4 

34 

100-105 

1 

1 

5470 

35 

80-85 

2 

85-90 

1 

3 

5310 

36 

80-85 

2 

85-90 

2 

ioo-ic5 

1 

5 

5170 

37 

80-85 

3 

5030 

' 

9 5- ICO 

1 

4 

38 

75-60 

• 

1 

1 

. 4890 

39 

75-80 

2 

BO-85 

1 

3 

4770 

40 

75-80 

1 

1 

4650 

CONFIDENTIAL 
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• 

(0 


CONFIDENTIAL 


NPG  REPChT  NCw  1138 


Fragmentation  Tests  of  Notched-Blog  Bocbs,  250  lb*, 

Type  Sx  17  Mod  0 


rraae  in  Which 


Median 

Average 


5oOO 

5560 


CoiurxnisNTittL 
SSOJKm  INFORMATION 


mPFENDIX  d 


<o 


0 

CONFIDENTIAL  NPG  REPORT  NO.  1138 


Fragmentation  Tests  of  Notched-Ring  Bcabs,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft*  Radius  Arena  3200  Frame s per  sec. 

35mm  Fastax  Camera  2 Comp.  B 

Rd.  16  , 250#  Ex  17-0  Ring  Bomb  Ser  #17  Filler  Weight  92.22  Lbs. 
Total  Weight  248.33  Lbs.  Dates  20  March  1953 

Frame  in  Which 

Bit  ftcwarca 

Zone 

Base 

ltoi  ttamati 

Ytitofilfa  iLLal 

24 

175-180 

1 

8000 

26 

175-180 

1 

7380 

30 

175-180 

1 

6400 

32 

175-180 

1 

6000  , 

33 

175-180 

3 

5820  1 

34 

175-180 

1 

5650 

36 

175-180 

2 

5330 

39 

175-180 

2 

4920 

40 

175-180 

1 

4800 

42 

175-180 

1 

4570 

44 

175-180 

1 

4360 

45 

175-180 

1 

4270 

46 

165-170 

1 

4170 

69 

175-180 

2 (Base  Plug) 

2780 

70 

175-180 

1 

2740 

71 

175-180 

1 

2700 

Median 

average 

5200 

4980 

CONFIDENTIAL 
SECURITY  INFORMATION 
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CONFIDENTIAL 


NPQ  REPORT  NO.  1138 


Fragnontation  Teats  of  Notched-Ring  Bo-ibs,  250  lb,, 

Type  Ex  17  Mod  0 


60  Ft,  Radius  Arena 

35na  Fas tax  Caoora  1 

Ed,  16,  250#  Ex  17-0  Ring  Bonb  Ser  #17 

Total  Weight  248,33  Lbs* 


3100  Fracas  per  sec. 
Coop,  B 

Filler  Weight  92,22  Lbs, 
Date  1 20  March  1953 


Fraao  in  *hloh 


ism 

0-5 


Hose 

Mas  ftmmtii 


1660 


CONFIDENTIAL 
SECURITY  TNF0R?f-TI0N 


APPENDIX  D 


CONFIDENTIAL 


NPG  REPCRT  NO.  1133 


Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 


60  Ft*  Radius  Arena  2950  Frames  per  see. 

35oa  Fa stax  Camera  1 Coop*  B 

Rd*  17,  250#  Ex  17-0  Ring  Bomb  8er  #18  Filler  freight  91.20  Lbs. 
Total  Weight  248*09  Lbs.  Date!  23  March  1953 

(water  Pit) 


Frame  in  Which 

Beam  Spray 
(64*  - 107* ) 

Total 

Velocity  (f/s) 

95-101 

mL 

i 

28 

1 

6320 

29 

95-101 

10 

15 

6100 

101-107 

5 

30 

90-95 

4 

95-101 

10 

101-107 

6 

22 

5900 

31 

90-95 

6 

95-101 

5 

101-107 

4 

15 

*710 

32 

90-95 

11 

95-id 

2 

101-107 

11 

24 

5530 

33 

64-90 

3 

90-95 

7 

95-101 

2 

16 

5360 

101-107 

4 

34 

84-90 

8 

90-95 

6 

5210 

101-1C7 

5 

19 

35 

64-90 

3 

90-95 

2 

95-101 

1 

5060 

101-107 

5 

11 

36 

84-90 

4 

101-107 

3 

7 

4920 

37 

84-90 

2 

95-101 

2 

4780 

101-107 

3 

7 

36 

95-101 

1 

1 

4660 

CONFIDENTIAL 
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0 o 


CONFIDENTIAL  NPG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Eombs,  250  lb., 

Type  Ex  17  Mod  0 


l,  LSgttlaiiflJ 


Frame  in  Uhl oh 

Dean  Spray 

(84*  - 107*) 

Total 

4 

ism 

90-95 

SUL 

Velocity  Cf/a) 

39 

2 

4540 

95-101 

1 

3 

40 

84-90 

1 

90-95 

1 

2 

4430 

41 

84-90 

1 

90-95 

1 

95-101 

2 

101-107 

1 

5 

4320 

42 

84-90 

2 

2 

4210 

44 

64-90 

1 

101-107 

2 

3 

4020 

Median 

55^0 

Average 

5380 

CONFIDENT LaL 
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NFG  REPORT  NO.  1138 

Fragmentation  Tests  of  Notched-Ring  Bombs.  250  lb#, 

Type  2x  17  Mod  0 


ImBUL  l tftaUaftil 

6C  Ft#  Radius  Arena  2950  Frames  per  sec# 

3fam  Fas tax  Canera  2 Comp#  B 

Rd  17,  250#  Bx  17-0  Ring  Bomb  Ser  #18  Filler  Weight  91*20  Lbs# 
Total  Weight  248.09  Lbs#  Dates  23  March  1953 

(Water  Pit) 


Frame  In  *hloh 

Beam  Spray 
(64*  - 107*) 

Total 

flit  gflfiurrgd 

feat 

gfla  ttiiaanti 

Hits 

Velocity  It/mi 

29 

95-ici 

3 

3 

610C 

30 

95-101 

11 

5900 

101-107 

9 

20 

31 

90-95 

8 

95-101 

6 

101-107 

9 

23 

5710 

32 

90-95 

8 

95-101 

5 

55 30 

101-107 

7 

20 

33 

90-95 

95-101 

101-107 

9 

l 

20 

5360 

34 

64-90 

2 

90-95 

10 

95-101 

2 

5210 

101-107 

6 

20 

35 

64-90 

1C 

90-95 

4 

5060 

101-107 

5 

19 

36 

64-90 

90-95 

lCl-107 

4 

11 

4920 

37 

64-90 

3 

47CO 

101-107 

2 

5 

36 

84-90 

2 

95-101 

2 

4660 

101-1C7 

3 

7 

39 

95-101 

1 

1 

4540 

CONFIDENTIAL 
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CONFIDENTIAL 


NPG  REPORT  NO.  1136 


Fragmentation  Tests  of  Notched-Ring  Bents,  250  lb., 

Type  Ex  17  Mod  0 


Frame  in  Which 


Zone 

90-95 

64-90 

95-101 

101-107 

64-90 

101-1C7 

84-90 

101-107 


Liedian 

Average 


Beam  Spray 
(84*  - 107*) 


Total 

iUtfl,, 

1 


4430 


4210 


3930 


3770 

5440 

5310 
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COJfFIDERTIAL 

SECURITY  DTPCRMATIOH  1 APPENDIX  E 


FRAG  NQ.  17&5 


2.50  LB  BOMBS  EX  17  MOD  0 
SAMPLE  BEAM  SPRAV  FRAGMENTS. 


0 - H 

avis. 

PCS  g . . - 1 4 

aws.  17  ■ * • j.t 

H -I'A 

avis 

PCS.  j j 

CUTS  22  *25 

DA-PVl 

am.  • - • 

PCS  , 9 « 

CJtfS.  l3R"mmJ8.0  ’ 

2.‘/t-3'/t 

CHS 

PCS.  j ♦ 4 

awsj.o  "jii 

3H-4'/i. 

ans  **  • 

PCS.  7 1 

GfflS.  21.0  • J/.2 

4Hl-SH. 

cros 

PCS  / „ ^ 

GfflS.  ^ ;o  J 

SVi-AYt 

GB?S  a* 

PCS  j ’ 4 

CS?S  /9  2 “ ZSO 

IH-7& 

GWS 

PCS  , e j 
GB?S.  4.5  /9  5 

lXt-lYi 

GUIS. 

PCS  , 

Grn.  *.3 

SYz-RVz 

GUIS 

PCS. 

GUIS. 

Rb-IOK 

Gm. 

PCS 

GUIS 

lOJi-lltz 

Gms 

PCS 

GUIS. 

I/J4-/2J4 

GUIS. 

SERIAL  NO  I 

*r-<?4'  54-*tr  tr-iot  loz-iof 

■ • * 

- 9 - - - i • • ■ 


« « ■ 

9 - • • 4 * * 
.9  1 •-•.47"* 

ll«.<  **' 

‘ U • • • 9 • * 1 
‘ .32 /•  "*J92mm* 


9 ■ • 1 

249  • »24.4  1 


• • 


• • 


/2 

.490 
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Bureau  of  Ordnance: 


Ad  3 1 

Re2  1 

Re3  2 

Re3d  2 

Re3c  2 


Director, 

Armed  Services  Technical  Information  Agency 


Document  Service  Cantor 
Knott  Building 

Dayton  2,  Ohio  1 

Navy  Research  Section 
Library  of  Congress 
Washington  25,  D.  C. 

(Via  BUGRD  Re3)  2 

Commanding  General 

Aberdeen  Proving  Ground 

Aberdeen,  Maryland 

Attn  1 Technical  Information  Section 

Development  and  Proof  Services  1 

Commander,  Operational  Development  Force 

U.  S.  Atlantic  Fleet,  U.  S.  Naval  Base 

Norfolk  11,  Virginia  1 

Naval  Ordnance  Laboratory  1 

Naval  Ordnance  Laboratory 

Attni  Explosives  Division  1 

Attr.i  Mr*  H.  W.  Somon  1 

Plcatinny  Arsenal,  Dover,  New  Jersey 

Attn:  Technical  Division  1 
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Fragmentation  Tests  of  Notched-Ring  Bombs,  250  lb., 

Type  Ex  17  Mod  0 
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APL/JHO,  Silver  Spring,  Maryland  1 

APL/JHU,  Silver  Spring,  Maryland 
Attns  Mr.  H.  S.  Morton 

(Via  INSGRD,  Silver  Spring,  Maryland)  1 

Bureau  of  Ordnance  Technical  Liaison  Office 
Bell  Telephone  Laboratories 

Whippany,  Hew  Jersey  1 

U SHOTS,  Inyokern,  China  Lake,  California  1 

Inst,  for  Cooperative  Research 
JHO/1315  St.  Paul  St. 

Via 1 (District  Chief,  Fhila.  Ord  District 
1500  Chestnut  St.,  Phila.  2,  Pa. 

Attns  Mr.  Edward  R.  C.  Niles)  1 

Commanding  Officer 
Frankford  Arsenal 

Philadelphia,  Pa.  1 


Inst,  for  Air  Weapons  Research 
Univorsity  of  Chicago 
Chicago.  Illinois 

Via s Director.  Office  of  Naval  Resoarch 
Branch  Office 

John  Crerar  Library  Bldg.,  10th  Floor 
86  East  Randolph  St. 


Chicago  1,  Illinois  1 
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